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Amendments to the Claims: 

Claims 3-5, 7, and 9-11 are allowable, if rewritten. Other claim 
amendments have been made, as below. Newly added Claim 12 is also believed 
to be allowable. 

Listing of Claims: 

WHAT IS CLAIMED IS : 

1 . (Cancelled) 

2. (Cancelled) 
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3. (Currently Amended) A process for producing polyethylene using a slurry 
loop reactor comprising; 

. using a m athematical model to predict a plurality of process control 

parameters based on-the desired product properties and reactor characteristics 
and controlling the pro cess using the predicted process control parameters. ; 

The process of Claim 1 w herein variables used to prepare the 

mathematical model i nclude a plurality of variables selected from the group 
consisting of: ethyle ne flow into reactor, ethylene flow out of reactor, isobutane 
flow into reactor, isobutane flow o ut of reactor, hexene flow into reactor, hexene 
flow out of reactor, hexene conversion in reactor, hydrogen flow into reactor- 
hydrogen flow ou t of reactor, hydrogen conversion in reactor, polymer flow out of 
reactor, li quid flow out of reactor, total mass flow into reactor, total mass flow out 
of reactor, total volume flow out of reactor, catalyst flow into reactor, catalyst flow 
out of reactor, concentration of ethylene in the reactor liquid, concentration of 
hexene in the r eactor liquid, concentration of hydrogen in the reactor liquid- 
tempera ture of reactor, pressure of reactor, weight concentration of solids in the 
reactor slurry, volume concentration of solids in the reactor slurry, weight 
concentr ation of solids in the settling leo solids bed, number of settling leos. 
reactor volume, settling leg diameter, settling leg height, bulk density of reactor 
polymer, density of reactor polymer, density of reactor, liquid, density of reactor 
slurry, residence time of reactor solids, catalyst activity, catalyst productivity. 
catalyst diameter, ca talyst feed factor, catalyst activity factor, terminal velocity of 
settling polymer, polymer settling rate, rate of polymer leaving reactor that is not 
part of the settling leg solids bed , rate of slurry leaving reactor that is part of the 
settling leo solids be d, rate of slurry leaving reactor that is not part of the settling 
leg solids bed, viscosit y of reactor liguid. density of catalyst, polymer diameter , 
Archimedes number for polvmer settling in settling leg. Reynolds number for 
polymer settling in se ttling leg, acceleration due to gravity, cross sectional area of 
a settling leg occupied bv polvmer. and cross sectional area of a settling lea: and 

-Eh e procoss of C l aim 2 w herein the variables used to prepare the 

mathematical model are: polymer flow out of reactor, liquid flow out of reactor, 
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concentration of ethylene in the reactor liquid, temperature of reactor, pressure of 
reactor, weight concentration of solids in the reactor slurry, reactor volume, 
settling leg diameter, settling leg height, bulk density of reactor polymer, density 
of reactor polymer, and density of catalyst. I 
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4. (Currently Amended) A process for producing polyethylene using a slurry 
loop reactor comprising; 

using a mathematical model to predict a plurality of process control 
parameters based on toe desired product properties and reactor characteristics 
and controlling the process using the predicted process control parameters^ 

Th e prooooo of Cla i m 1 w herein yariables used to prepare the 

mathematical model include a plurality of variables selected from the group 
consisting of: ethylene flow into reactor, ethylene flow out of reactor isobutane 
flow into reactor, isobutane flow out of reactor, hexene flow into reactor, hexene 
flow out of reactor, hexene conversion in reactor, hydrogen flow into reactor, 
hydrogen flow out of reactor hydrogen conversion in reactor polymer flow out of 
reactor liguid flow out of reactor total mass flow into reactor total mass flow out 
of reactor total volume flow out of reactor catalyst flow into reactor catalyst flow 
out of reactor concentration of ethylene in the reactor liguid, concentration of 
hexene in the reactor liguid. concentration of hydrogen in the reactor liquid. 
temperatu re of reactor pressure of reactor, weight concentration of solids in the 
reactor sl urry, volume concentration of solids in the reactor slurry, weight 
concentration of solids in the settling leg solids bed, number of settling leas. 
reactor vol ume, settling leg diameter settling leg height, bulk density of reactor 
polymer d ensity of reactor polymer density of reactor, liguid. density of reactor 
slurry, residence time of reactor solids, catalyst activity, catalyst productivity. 
catalyst diameter, catal yst feed factor, catalyst activity factor terminal velocity of 
settling polymer polymer settling rate, rate of polvmer leaving reactor that is not 
part of the settling leg solids bed, rate of slurry leaving reactor that is part of the 
settling leg solids bed, rate of slurry leaving reactor that is not part of the settling 
leg solids bed, visco sity of reactor liguid. density of catalyst, polvmer diameter 
Archimedes number for polymer settling in settling leg. Reynolds number for 
polvmer s ettling in settling leg, acceleration due to gravity, cross sectional area of 
a settling (eg occupied by polvmer, and cross sectional area of a settling lea: and 

The procoGO of C l a i m 2 w herein the variables used to prepare the 

mathematical model are: polymer flow out of reactor, liquid flow out of reactor, 

U.S. AppL No. 10/625.71 1; COS 933 replacement claims for i-9-06 Rc3p to 9-9-05 OA 5 



PAGE 6/9 1 RCVD AT 1/17/2006 10:20:55 AM [Eastern Standard Time] 1 SVRiUSPTWFXRF^ * DNIS:27K300 1 CSID;7134835M4 1 DURATION (mm-ss):0M8 



BEST AVAILABLE COPY 

JRN-17-2006 08:56 TOTAL PETROCHEMICALS 7134835384 P.07 



concentration of ethylene in the reactor liquid, temperature of reactor, pressure of 
reactor, weight concentration of solids in the reactor slurry, reactor volume, 
settling leg diameter, settling leg height, bulk density of reactor polymer, density 
of reactor polymer, density of catalyst, concentration of hexene in the reactor 
liquid, concentration of hydrogen in the reactor liquid, hexene conversion in 
reactor, and hydrogen conversion in reactor. 

5. (Currently Amended) A process for producing polyethylene using a slurry 
loop reactor comprising; 

us ing a mathematical model to predict a plurality of process control 
parameters based on th e desired product properties and reactor characteristics: 
and contr olling the process using the predicted process control parameters : and 

Tho prococo of Claim 1 w herein the process is controlled using the 

mathematical model which has been incorporated into a computer spreadsheet. 

6. (Cancelled). 

7. (Currently Amended) A process for producing polyethylene using a slurry 
lo_op reactor comprising, : 

using a m athematical model to predict a plurality of process control 

parameters based on fee -desired product properties and reactor characteristics 
and controlling the pr ocess using the predicted process control parameters: 

Tho procco s- of C la im 1 - wherein the process is controlled using the 

mathematical model which has been incorporated into a controller: and 

Th e process of Claim 6 w herein the controller is a neural network model 

based controller. 

8. (Cancelled). 
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9. (Currently Amended) A controller for an industrial slurry loop reactor used 
to produce h i gh donoity polyethyl e n e a , polvmer comprising a controller 
programmed with an algorithm to c ontrol the slurry loop reactor using a 
mathematical model to predict a plurality of process control parameters based on 
the-desired product properties and reactor characteristics and controlling the 
process using the predicted process control parameters: and 

The contro l ler of Claim 0 8_w herein the controller is a neural network 

model based controller. 

10. (Currently Amended) A process for optim i z i ng tho designing a 
configuration of a po l yethy l ono polvmer loop reactor comprising; 

using ajte model ef Claim 1J o design the reacto r comorisir|q Aa process 

for producing polyethylene a polymer using g slurry loop reactor comprising using 
a mathematical model to predic t a plurality of process control parameters based 
on fee-desired product properties and reactor characteristics; and 
controlling the process using the predicted process control parameters 

11. (Cancelled) 

12. (New) A process for designing a configuration of a slurry loop reactor used 
to produce polymers comprising: 

using a mathematical model to predict a plurality of process control 
parameters based on desired product properties and reactor characteristics and 
controlling the process using the predicted process control parameters, where 
variables used to prepare the mathematical model have a variability decreased 
by 70% in comparison to a conventional PID controller. 
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